This is an experience report concerning the utilization of personal (micro) computers for in and outpatients of The Burke Rehabilitation Center. Three Apple I1 Plus desk computers and peripherals are in use with the following objectives:-1. To provide access via a variety of interface switches.
microcomputers have entered not only public schools systems, but homes, small business and an increasing number of rehabilitation facilities. Regardless of whether one accepts these developments with enthusiasm or scepticism, the handicapped population should benefit in many ways. For example, for quadriplegics, frequently doomed to passive exposure to radio or T.V., interactive computer work could prove to be one of the few means for gainful employment or stimulating avocational activities.
System configuration
Three Apple I1 Plus desk computers are in use, including disk drives, standard and colour monitors and matrix printers.
(a) Access
For a severely handicapped individual, such as a high quadriplegic, special interfaces must be provided to access a computer or any other electridelectronic device, including environmental control systems.
Interfaces are usually switches activated by residual body movement. Switch technology advances at a rapid pace. At the Burke Rehabilitation Center (BRC) momentary action type switches are connected to the game input/output part of the Apple computers. Switches include push button, pressure sensitive, touch sensitive, proximity sensitive, puffkip and joystick controls. Figure 1 shows a patient with a selection of switches mounted on an adjustable wheelchair lapboard. After selection of the optimal switch for a given disability, the others are easily removed. Durie and Nelson (1983) recently presented Canadian developments in switch technology and offer a list of interfaces shown in Table 1 . Most of these are now commercially available. We found, however, that BASIC programming cannot be accomplished using the inpudoutput port of the Apple. However, most patients were able to operate the keyboard with simple adaptive devices as fitted by occupational therapists (Fig. 
(b) Motivating child and juvenile amputees
The contemporary preoccupation with electronic games can be channelled constructively to motivate the unilateral upper limb amputee to use a newly provided prosthesis and become skillful with it. At the BRC, 2). computer based programs are preferred because of the ever increasing variety of software offerings with educational value (Stern et al., 1982) .
(c) Psychological testing
The interactivity between patient/subject and microcomputers is a relatively new and expanding methodology for psychometrics, personality assessment and neuropsychological tests. At the BRC, several experimental studies are carried out. The following description of these studies should explain some of the obvious 
Visual attention
The Apple I1 computer is used to present stimuli tachistoscopically to alternate visual fields in three different patient groups. The computer allows precise timing and positioning of stimuli as well as the recording of reaction time, instant analysis, and print-out of the obtained data. The study is directed towards a better understanding of the cognitive sequelae of damage to the brain from trauma or disease. Results will not be presented here.
Self-assessment of depression
This test is based on the Hamilton depression questionnaire, computerized by Carr et al, (1981) and modified by Vaughn (1983) for use in a patient population undergoing medical rehabilitation.
Patient acceptance and compliance was high, and the ease of scoring and data analysis makes this technician administered test a valuable screening tool.
( d ) Cognitive programs
Computer based cognitive rehabilitation programs, spearheaded by Gianutsos, (1980) and others, add a new, augmentative modality to traditional aphasia retraining and relearning in patients suffering from vascular or traumatic encephalopathies. Programs at the BRC include spelling tasks, simple calculations, reading comprehension, educative games, and recall exercises.
(e) Pre-vocational evaluation
The return to home and the world of work is the ultimate goal of the rehabilitation effort. At the BRC, patients are exposed to interactive computer work as a pre-vocational exploration. The job outlook in data processing, particularly in programming, is excellent, as it is now an integral part of every business and industry. Specific programs include: "STEP BY STEP", an interactive course in BASIC, the "BANK STREET WRITER", and other word processing programs and "VISICALC", a business program. In addition, tutored programming tasks enhance the learning experience in the hopes that patients might get a head start for acceptance to BIPED, an acronym for Business Information Processing Education for the Disabled. BIPED is a not-for-profit, private corporation organized by industry as an educational facility for training in programming and related information processing skills*. Being alone.
Results
On a scale ranging from 5 to 25, the total patient population of 135 had a mean interest level of 15.5. We also noted that younger patients are generally more interested in computers than the older. Interest levels seemed computer for more than one month, although it is true that non-interested patients dropped out eventually from computer work.
Benefits
A benefit scale also ranging from 5 to 25 was devised, and patients were subjectively rated by the computer tutor and/or occupational therapists. The best results were seen in child amputees using computer based games and the elementary programming language LOGO. The results in other age and disability groups were sporadic with numerous examples of highly promising achievements. Patients listed in Table   3 shows increased benefits with the number of sessions provided. Table 4 shows the correlation of interest and benefits. Table 5 shows the results of the Hamilton depression scale, administered to 93 inpatients. Of the five disability groups, amputees appeared to be having the highest incidence of depression, when compared with patients undergoing stroke, head trauma, spinal cord injury and neurological rehabilitation. Data collection and analysis is continuing to substantiate this unexpected phenomenon.
Depression scale

Pre-vocational evaluation and preparation
In our opinion twelve patients in the age group ranging from 17-25 benefited from prevocational evaluation and training. At least three of them will definitely pursue a career in programming a n d o r word processing. Three former inpatients are now enrolled at BIPED. 5. Child and juvenile amputees Six children with unilateral, congenital upper limb amputations showed enthusiasm and skills in using joystick, push button, a n d o r keyboard controls with newly provided prostheses. One girl, age 8, refused computer work and also rejected a prosthesis. Computer assisted learning is probably the most important part of continuing education for one of our two children with total amelia. Here the motivation of necessity is the overriding factor. One boy with bilateral upper limb amelia uses the prosthesis for games only. H e prefers the dexterity of his feet for most activities.
Discussion
There appears to be no controversy about the possible life-style enhancement through microcomputer access for home-bound or institutionalized individuals with severe disabilities. The benefits range from the mundane ("fun and games") to the sophisticated (programming). Other applications are almost endless if one looks through the micro-computer literature.
(Apple In-Cider, Creative Computing Byte etc.) This includes communication, word processing, speech synthesis, music composition, environmental control, and educational assist. With modem or accoustic coupler, micros allow access to computer networks such as "The Source", "Compuservice", "Dow Jones" and others, thus opening a different "window to the world" than the usual media. Ongoing work at the Burke Rehabilitation Center will focus on two controversial areas: (1) What are the advantages, if any, of using computer based psychological tests, other than the ease of scoring and data base establishment? (i.e. Hamilton Depression Scale) and (2) What are the benefits of cognitive programs for patients with brain damage? We would like to challenge other investigators to share in this endeavour.
Technical problems concerning computer access have not been entirely solved, despite the advances in microswitch technology. As mentioned before, programming in BASIC cannot be done, using the YO part of the Apple I1 Plus. It is hoped to convince computer manufacturers to produce standardized "addon" features which would allow microswitch input for all tasks and programs for which the micro was designed.
Summary and conclusions
This report describes microcomputer applications for the severely disabled.
Computer access technology is discussed along with a description of program applications. It is concluded that microcomputer usage is potentially a valuable adjunct to traditional therapeutic procedures in medical rehabilitation.
